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,QWURGXFWLRQ
(OHFWURQLFKHDOWKUHFRUGV(+5FRQVWLWXWHDQLPSRUWDQWUHVRXUFHQRWMXVWIRUWUDFLQJVLQJOHSDWLHQWKLVWRULHVEXW
IRU SRSXODWLRQ VWXGLHV ZLWK FOLQLFDO RU DGPLQLVWUDWLYH SXUSRVHV 7KH QDWXUH RI (+5 KRZHYHU SUHVHQWV PXOWLSOH
FKDOOHQJHVIRUGRLQJVR(VVHQWLDOO\ZKDWZHKDYH LVD W\SLFDONQRZOHGJHH[WUDFWLRQWDVNZKHUHDFRPELQDWLRQRI
VWUXFWXUHGDQGXQVWUXFWXUHGGDWDPXVWEHSURFHVVHGLQFOXGLQJPHGLFDOO\FRGLILHGFODVVLILFDWLRQVLPDJHVWHVWUHVXOWV
DQGQDUUDWLYH WH[W7KLVSDSHUZLOO IRFXVRQ WKH FKDOOHQJHRI H[WUDFWLQJ LQIRUPDWLRQ IURPQDUUDWLYH WH[W FRQWDLQHG
ZLWKLQ(+5WKURXJKFRPELQHGQDPHGHQWLW\UHFRJQLWLRQ
$ODUJHERG\RIZRUNKDVSUHVHQWHGDQDUUD\RIPHWKRGVWRGHDOZLWKELRPHGLFDOWH[W+RZHYHUDVSRLQWHGRXW
LQ/HDPDQHWDOELRPHGLFDOWH[WLVDKLJKO\FRGLILHGUHVXOWHGLWHGIRUFODULW\DQGLQWHQGHGDWDODUJHDXGLHQFHZKLOH
FOLQLFDOQDUUDWLYHWH[WFRQWDLQHGLQ(+5LVZULWWHQE\KHDOWKFDUHSURIHVVLRQDOVDERXWDVLQJOHSDWLHQWDQGLVDLPHGDW
FROOHDJXHVRUWKHPVHOYHV7KLVLPSOLHVDYDULHW\RIQRWHVZKLFKDUHGLYHUVHLQODQJXDJHDQGGHWDLODVZHOODVDGKRF
WHUPLQRORJ\LQFOXGLQJDFURQ\PVDQGMDUJRQIDUIURPEHLQJKLJKO\FRGLILHGDQGVWDQGDUG,QDGGLWLRQ(+5DUHRIWHQ
ILOOHGXQGHUWLPHSUHVVXUHDQGZLWKORZPRWLYDWLRQGXHWRWKHIDFWWKDWLWWDNHVWLPHDZD\IURPDFWXDOSDWLHQWFDUH$V
D UHVXOW (+5 QDUUDWLYH WH[W XVXDOO\ VXIIHUV IURP ORZ TXDOLW\ UHIOHFWHG LQ YDULDEOH VHPDQWLFV VWUXFWXUH ZLWKRXW
IRUPDO VHQWHQFHVPLVVLQJ SXQFWXDWLRQPLVVLQJ H[SHFWHGZRUGVPLVVSHOOLQJ RU KHWHURJHQHRXV VW\OHV DQG MDUJRQ
0RUHRYHULQGHSHQGHQWO\RIWKHPRWLYDWLRQRUUHVXOWLQJTXDOLW\WKHFOLQLFDOODQJXDJHLPSOLHVDGGLWLRQDOFKDOOHQJHV
LQFOXGLQJWHUPYDULDELOLW\DPELJXLW\DQGFRPSOH[LW\ ODFNRIILQHJUDLQHGFODVVLILFDWLRQVDQGGDWDDYDLODELOLW\$V
VXFKPDQ\H[LVWLQJQDWXUDOODQJXDJHSURFHVVLQJDSSURDFKHVEHFRPHLQHIIHFWLYHRULQVXIILFLHQWIRULW
,Q WKLVSDSHUZHSODFHDWWHQWLRQSDUWLFXODUO\ LQQDPHGHQWLW\ UHFRJQLWLRQ 1(5 IRUZKLFK VSHFLILF FKDOOHQJHV
KDYHDOVREHHQLGHQWLILHGLQFOXGLQJZKLFKLQIHUHQFHDOJRULWKPWRXVHDQGKRZWRXVHH[WHUQDONQRZOHGJHUHVRXUFHV
HJJD]HWWHHUVRUGHDOLQJZLWKGLYHUVHPHGLFDOILHOGVFRVWO\WH[WDQQRWDWLRQVDQGGLIIHUHQWODQJXDJHV7KLVSDSHU
SURSRVHV DQ DSSURDFK IRU GLFWLRQDU\EDVHG FRPELQHG 1(5 DLPHG DW LPSURYLQJ HQWLW\ UHFDOO GHDOLQJ ZLWK WKH
DIRUHPHQWLRQHGFKDOOHQJHVDVVRFLDWHGWRFOLQLFDOQDUUDWLYHV7RGRVRZHSUHVHQWUHODWHGZRUNVLQ6HFWLRQ:HWKHQ
JRRQ WRSUHVHQW WKHSURSRVHGVWUDWHJ\ LQ6HFWLRQ6HFWLRQWKHQSUHVHQWV WKHHYDOXDWLRQUHVXOWVRIDSSO\LQJ WKH
VWUDWHJ\WRDVWDQGDUGGDWDVHW)LQDOO\6HFWLRQSUHVHQWVVRPHFRQFOXVLRQVDQGVXJJHVWVDYHQXHVIRUIXWXUHZRUN
5HODWHGZRUN
7KHUHKDYHEHHQSURSRVHGDZLGHYDULHW\RIWRROVDQGPHWKRGVWRLPSURYHQDWXUDOODQJXDJHSURFHVVLQJRIPHGLFDO
WH[W7DEOHVXPPDUL]HVWKHFKDUDFWHULVWLFVRIDJURXSRIUHOHYDQWZRUNVLQ1(5LQPHGLFDODQGELRPHGLFDOILHOGV
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7HUPLQRORJ\PDWFK (UURUVUHFRJQLWLRQ &RPSXWDWLRQDOOLQJXLVW
Xu 2012 &5)EDVHG1(5
/DEHOHGVHTXHQWLDOSDWWHUQ
/63
([DPV,PSUHVVLRQV&RQFOXVLRQV (QWLW\5HFRJQLWLRQ
5HFRJQLWLRQRIVHQWHQFHV
ZLWKIROORZXSLQIRUPDWLRQ
,WQHHGVDPRGHOWUDLQLQJ
SURFHVV
7DEOH&RPSDUDWLYHDQDO\VLVYDULRXVPHWKRGVRI1(5LQPHGLFDOWH[W
%DVHGRQWKHVHFKDUDFWHULVWLFVZHIRXQGWKHUHLVQRWDJHQHUDO1(5PHWKRGFRQVLGHULQJ(+5TXDOLW\FKDUDFWHULVWLFV
6RPHRIWKHDQDO\]HGZRUNVDUHIRFXVHGRQVSHFLILFHQWLWLHVDQGRWKHUVDUHXQDEOHWRILQGHQWLWLHVZLWKRXWKDYLQJD
WUDLQLQJ VHW RU D VWURQJKXPDQ LQYROYHPHQW GXULQJ WKHSURFHVV2XUSURSRVHG DSSURDFK DLPV WR SHUIRUP1(5 LQ
PHGLFDOWH[WHVSHFLDOO\(+5
VWH[WGHVSLWHWKHLUTXDOLW\RUYDULDELOLW\DPELJXLW\RUFRPSOH[LW\
&RPELQHGGLFWLRQDU\EDVHG1(5RYHU(+5
)LJ6WUDWHJ\SURSRVHGD3UHSURFHVVLQJSKDVHE1(5UHFRJQLWLRQSKDVH
)LJXUHVDDQGESUHVHQW WKHVWUDWHJ\SURSRVHGWR LPSURYHWKHUHFDOORI1(5LQ(+5,WFRQVLGHUV WKHTXDOLW\
FKDUDFWHULVWLFVRIWKHWH[WVFRQWDLQHGLQWKHPDQGKDVWZRSKDVHVWKHILUVWRQHH[HFXWHVSUHSURFHVVLQJWDVNV)LJXUH
DDQGWKHVHFRQGRQHSHUIRUPVWKH1(5LQFOXGLQJWKUHHW\SHVRIUHFRJQLWLRQ)LJXUHE
7KH SUHSURFHVVLQJ SKDVH H[WUDFWV WKH OHPPDV IURP WKH GRPDLQ NQRZOHGJH EDVH 7KLV WDVN JHQHUDWHV D QHZ
NQRZOHGJHEDVHZLWK WKH OHPPDV RI WKH FRQFHSWV WKDW KDYH WR EH UHFRJQL]HG%HVLGHV LW SHUIRUPV SUHSURFHVVLQJ
WDVNVLQFOXGLQJWRNHQL]DWLRQDQGOHPPDWL]DWLRQRYHUWKH(+5
7KHREMHFWLYHRIWKH1(5SKDVHLVWRUHFRJQL]HWKHUHOHYDQWHQWLWLHVHJGLDJQRVLVWUHDWPHQWHYHQLIWKH\KDYH
PLVVSHOOLQJVRUDUHZULWWHQZLWKGLIIHUHQFHVZLWKUHVSHFWWRWKHFRQFHSWVLQFOXGHGLQWKHGRPDLQNQRZOHGJHEDVH7R
DFKLHYHLWVSXUSRVHLWKDVWKUHHW\SHVRI1(5SURFHVVHVWKDWDUHJRLQJWREHH[SODLQHGLQVHFWLRQDQG
)LQDOO\LWLQFOXGHVDPHUJLQJSURFHVVWKDWFRPELQHVWKHRYHUODSSHGHQWLWLHVUHFRJQL]HG
3.1. One to one recognition 
7KHPRVWEDVLFDSSURDFKZKHQXVLQJDGLFWLRQDU\RUJD]HWWHHULQ1(5LVVLPSO\ILQGLQJPDWFKHVRIWKHGLFWLRQDU\
ZRUGVZLWKLQWKHWH[W7KDWPHDQVKDYLQJDRQHWRRQHPDWFKEHWZHHQDGLFWLRQDU\WHUPDQGDSRUWLRQRIWKHWH[W
)RULQVWDQFHOHWGEHDGLDJQRVLVGLFWLRQDU\DQGDocXDGRFXPHQWLQWKHFRUSXV
ܩ ൌ ሼᇱܾ݀݅ܽ݁ݐ݁ݏᇱǡᇱ ݄ݕ݌݁ݎݐ݁݊ݏ݅݋݊ᇱǡᇱ ܥܱܲܦᇱǡ Ԣ݂݈݅݊ݑ݁݊ݖܽԢሽ (1) 
DocX ¶-RKQ'RHLVD\HDUROGGLDEHWLFZKLWHPDOHZLWKDKLVWRU\RI&23'DQGK\SHUWHQVLRQ0U'RHZDVKRVSLWDOL]HGGD\VDJRDW
+LJK3ODLQV+RVSLWDOIRUSQHXPRQLDUHVXOWLQJIURPLQIOXH]QD¶
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
5XQQLQJ1(5ZLWKWKHGLFWLRQDU\ZRXOGUHVXOWLQDQDQQRWDWHGGRFXPHQW'RF;$QQRW
DocXAnnot ¶-RKQ'RHLVD\HDUROGGLDEHWLFZKLWHPDOHZLWKDKLVWRU\RI>&23'@DQG>K\SHUWHQVLRQ@0U'RHZDVKRVSLWDOL]HG
GD\VDJRDW+LJK3ODLQV+RVSLWDOIRUSQHXPRQLDUHVXOWLQJIURPLQIOXH]QD¶
7KLVDQQRWDWHGGRFXPHQWFRQWDLQVUHIHUHQFHVIRUWKHWHUPV¶&23'¶DQG¶K\SHUWHQVLRQ¶DQGVXFKDQQRWDWLRQVFDQ
EHXVHGWRIODJWKLVGRFXPHQWDVUHOHYDQWIRUVXFKPHGLFDOWHUPV
3.2. Fuzzy recognition 
(+5DUHSURQH WRFRQWDLQ W\SLQJDQGRUWKRJUDSKLFHUURUV7KLVFKDUDFWHULVWLFGHJUDGHV WKH UHFDOORIGLFWLRQDU\
EDVHG1(5 GXH WR WKHPLVPDWFK EHWZHHQ WKH GLFWLRQDU\ DQG WKH DFWXDOZRUGV LQ WKH GRFXPHQWV )RU LQVWDQFH D
GLFWLRQDU\WHUP¶SQHXPRQLD¶ZLOOQRWPDWFKDPLVW\SHG¶QSHXPRQLD¶
:HSURSRVHXVLQJD)X]]\*D]HWWHHUDSSURDFKLQRUGHUWRILQGPRUHLQVWDQFHVRIWKHGLFWLRQDU\FRQFHSWVLQWKH
WH[WVQRWRQO\LQFOXGLQJGLUHFWPDWFKHVEXWDOVRPLVW\SHGLQVWDQFHV
,QRUGHU WRFRPSDUH(+5WHUPVDQGGLFWLRQDU\ WHUPVZHPDNHXVHRI WKHFRQFHSWRIHGLWGLVWDQFHZKLFK LVD
PHWULF UHSUHVHQWLQJ WKH QXPEHU RI FKDUDFWHU FKDQJHV DPRQJ ZRUGV :H GHILQH WKH WKUHVKROG IRU DFFHSWLQJ
DQQRWDWLRQVDVDSURSRUWLRQWRWKHOHQJWKRIWKHGLFWLRQDU\WHUP)RULQVWDQFHZHDGPLWPRUHFKDQJHVLQDORQJWHUP
OLNH¶K\SHUWHQVLRQ¶WKDQLQDVKRUWRQHOLNH¶&23'¶7KHWKUHVKROGSDUDPHWHUܶ א ሾͲǡͳሿUHIOHFWVVXFKSURSRUWLRQDQG
FRUUHVSRQGVWRWKHGLYLVLRQRIWKHHGLWGLVWDQFHRYHUWKHQXPEHURIFKDUDFWHUVLQWKHGLFWLRQDU\WHUP
8VLQJ WKHGRFXPHQWDocX DQG WKHGLFWLRQDU\GZLWK WKH)X]]\*D]HWWHHUPDWFKDSSURDFKZRXOG UHVXOW LQ WKH
IROORZLQJDQQRWDWHGGRFXPHQW
DocXAnnFuzz ¶-RKQ'RHLVD\HDUROGGLDEHWLFZKLWHPDOHZLWKDKLVWRU\RI>&23'&23'@DQG>K\SHUWHQVLRQK\SHUWHQVLRQ@
0U'RHZDVKRVSLWDOL]HGGD\VDJRDW+LJK3ODLQV+RVSLWDOIRUSQHXPRQLDUHVXOWLQJIURP>LQIOXH]QDLQIOXHQ]D@¶
(DFK DQQRWDWLRQ LQ WKH GRFXPHQW KDV WKH IRUP >text : dictionaryTerm(editDistance)@ZKHUH text UHSUHVHQWV WKH
PDWFKHGVWULQJLQWKHGRFXPHQWdictionaryTermWKHWHUPLQWKHJD]HWWHHUDQGeditDistanceWKHGLVWDQFHDPRQJWKHP
,QWKLVFDVHT  7KHUHIRUHWKHHGLWGLVWDQFHEHWZHHQinfluenzaDQGinfluenzaVDWLVILHVWKHGHILQHGWKUHVKROG
3.3. Stemmed recognition 
5HFRJQL]LQJPHQWLRQVEDVHGRQ WKHVWHPRIDGLFWLRQDU\ LQYROYHVKDYLQJ WKHGLFWLRQDU\ OHPPDVRUVWHPV WKHQ
ILQGLQJWKHVWHPRIHDFKZRUGLQWKHGRFXPHQWVDQGFRPSDULQJWKHVWHPDQGQRWWKHDFWXDOZRUGVLQWKHGLFWLRQDU\
DJDLQVWWKHVWHPPHGGLFWLRQDU\,QWKHH[DPSOHZHILUVWFRPSXWHG’:WKHVWHPPHGYHUVLRQRIWKHGLFWLRQDU\GDQG
WKHQGRFXPHQWDocXLVSURFHVVHGZLWKWKHVDPHVWHPPHUDQGDVDUHVXOWZHKDYHDSDUDOOHOGRFXPHQWDocX’
ܩᇱ ൌ ሼܾ݀݅ܽ݁ݐᇱǡᇱ ݄ݕ݌݁ݎݐ݁݊ݏᇱǡᇱ ܿ݋݌݀ᇱǡᇱ ݂݈݅݊ݑ݁݊ݖܽᇱሽ (2) 
DocX’ ¶MRKQGRHLVD\HDUROGGLDEHWZKLWHPDOHZLWKDKLVWRULRIFRSGDQGK\SHUWHQVPUGRHZDVKRVSLWGD\DJRDWKLJKSODLQKRVSLW
IRUSQHXPRQLDUHVXOWIURPLQIOXH]QD¶
1RWH WKDW LQ DocX’ ZRUGV OLNH ¶GLDEHWLF¶ DQG ¶K\SHUWHQVLRQ¶ DUH UHVSHFWLYHO\ UHSODFHG ZLWK ¶GLDEHW¶ DQG
¶K\SHUWHQV¶
2QFH WKHGRFXPHQWV DQG WKH GLFWLRQDU\ DUH VWHPPHG WKH\ DUHPDWFKHG DQG DQQRWDWHG+HUH WKH DQQRWDWLRQRI
¶GLDEHW¶FRUUHVSRQGLQJWRWKHVWHP¶GLDEHW¶VKDUHGE\WKHZRUGV¶GLDEHWHV¶DQG¶GLDEHWLF¶
DocXAnnStem ¶MRKQGRHLVD\HDUROG>GLDEHW@ZKLWHPDOHZLWKDKLVWRULRI>FRSG@DQG>K\SHUWHQV@PUGRHZDVKRVSLWGD\DJRDWKLJKSODLQ
KRVSLWIRUSQHXPRQLDUHVXOWIURPLQIOXH]QD¶
(YDOXDWLRQ
4.1. Data set and evaluation configuration 
)RUWHVWLQJWKHLPSDFWRIIX]]\DQQRWDWLRQVDQGVWHPPHGDQQRWDWLRQVRQ1(5ZHXVHWKHLE1/3'DWD6HWE
µ+HDUW'LVHDVH5LVN)DFWRUV&KDOOHQJH'DWD6HW¶ZKLFKFRQWDLQVDQQRWDWLRQVRIULVNIDFWRUVUHODWHGWR&RURQDU\
$UWHU\'LVHDVH&$'7KHUHDUHVHYHUDODQQRWDWLRQVZLWKLQ WKHGDWDVHWZKLFK LQFOXGHVPHQWLRQV WRULVNIDFWRUV
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WHVWVHYHQWVV\PSWRPVDPRQJRWKHUV6LQFHZHDUHWHVWLQJDGLFWLRQDU\1(5DSSURDFKZHIRFXVRQGLUHFWPHQWLRQV
WR HQWLWLHV 6SHFLILFDOO\ ZH WHVW PHQWLRQV RI GLVHDVHV ZKLFK LQFOXGH obesity diabetes CAD hyperlipidemia
hypercholesterolemiaDQGhypertensionDQGPHQWLRQVRIPHGLFDWLRQV7KHGDWDVHWFRQWDLQVVHYHUDOILOHVIURPZKLFK
ZHXVHWKH&RPSOHWH6HWIRUWKH5LVN)DFWRUV7DVNFRPELQLQJWKHWUDLQLQJDQGWHVWVHWVWRKDYHWH[WVLQWRWDO
7R EXLOG WKH GLFWLRQDU\ RI WHUPVZH XVH WKH80/7PHWDWKHVDXUXV WR REWDLQ QDPHV RI WKH GLVHDVHV DQG WKH
PHGLFDWLRQV 7KH V\QRQ\PV RI WKH DIRUHPHQWLRQHG GLVHDVHV ZHUH WDNHQ IURP WKH 0('/,1( GDWD VRXUFH )RU
PHGLFDWLRQVZHFRPELQHWKHV\QRQ\PVRIWKHPHGLFDWLRQDVZHOODVWKHQDPHRIWKHLUFKLOGUHQDQGWKHLUWUDGHQDPHV
)RU LQVWDQFHACE Inhibitor KDV V\QRQ\Pangiotensin-converting-enzyme inhibitor KDV FKLOGTrandolapril,ZKLFK
KDVWUDGHQDPHMavik7KHPHGLFDWLRQVGLFWLRQDU\ZDVEXLOGXVLQJWKH1&,0H6+DQG8630*VRXUFHV
)RU HYDOXDWLRQ ZH ZURWH D -DYD SURJUDP ZKLFK XVHV *DWH (PEHGGHG WR WRNHQL]H VWHP DQG DQQRWDWH WKH
GRFXPHQWVZLWKWKHWKUHHNLQGRIJD]HWWHHUV7RVWXG\WKHLPSDFWRIWKHIX]]\DQGVWHPPHGYHUVLRQVRIWKH1(5ZH
FRPSDUHIRXUGLIIHUHQWFRPELQDWLRQVRIWKHUHVXOWVDJDLQVWWKHJROGVWDQGDUGe, ef, es, efsZKHUHePHDQVLWFRQWDLQV
WKHH[DFWfWKHIX]]\DQGsWKHVWHPPHGDQQRWDWLRQV)RULQVWDQFHefGRHVQRWFRQWDLQVWHPPHGDQQRWDWLRQV
)RUHDFKFRQILJXUDWLRQWKHWKUHVKROG7LVVHWWRPHDQLQJZHDFFHSWDQHGLWGLVWDQFHQRWELJJHUWKDQRI
WKHGLFWLRQDU\ WHUP¶V OHQJWK$IWHU UXQQLQJ WKHDQQRWDWLRQSURFHVVZHFRXQW WKHQXPEHURI WUXHSRVLWLYHV tpDQG
IDOVH SRVLWLYHV fp DQG FRPSXWH WKH IDOVH QHJDWLYHV fn DFFRUGLQJ WR WKH JROG VWDQGDUG DQQRWDWLRQV 7KHQ ZH
FRPSXWH 3UHFLVLRQ 5HFDOO ) DQG )$Q DQQRWDWLRQ FRXQWV DV D tp RQO\ LI LW VWDUWV DQG HQGV H[DFWO\ZKHUH DQ
DQQRWDWLRQ LQ WKH JROG VWDQGDUG GRHV $GGLWLRQDOO\ ZH VWXG\ WKH LPSDFW RI WKH IX]]LQHVV WKUHVKROG RQ WKH
DIRUHPHQWLRQHGPHDVXUHVE\UXQQLQJWKHefFRQILJXUDWLRQZLWKGLIIHUHQWYDOXHVRITVWDUWLQJIURPWRZLWK
VWHSVRI
4.2. Results 
7DEOHVKRZVWKHGLIIHUHQWFRQILJXUDWLRQVDQGWKHLUYDOXHVRISUHFLVLRQUHFDOO)DQG):HQRWHWKDWDGGLQJWKH
IX]]\DQGVWHPPHGDSSURDFKHVLQFUHDVHVUHFDOO,QWHUPVRIUHFDOOWKHVWHPPHGDQQRWDWLRQVKDYHPRUHSRVLWLYH
LPSDFWWKDQWKHIX]]\DQQRWDWLRQVDQGWKHFRPELQDWLRQRIDOODSSURDFKHVHIVDFKLHYHVWKHEHVWUHVXOWV
7DEOH&RPSDULVRQRIWKHGLIIHUHQWDSSURDFKHV 7DEOH,PSDFWRIWKHIX]]LQHVVWKUHVKROG7IRUWKHefDSSURDFK
WS IS $QQ IQ 3 5 ) )
H        
HI        
HV        
HIV        


7 WS IS $QQ IQ 3 5 ) )
        
        
        
        
        
        

:HDOVRQRWHWKDWDVH[SHFWHGZKHQWU\LQJWRLPSURYHUHFDOOWKHSUHFLVLRQLVDIIHFWHGQHJDWLYHO\%\ORRNLQJDW
WKH)PHDVXUHZKLFKFRPELQHVSUHFLVLRQDQGUHFDOOZHQRWHWKDWLWQHYHUGLPLQLVKHVLQGLFDWLQJWKDWWKHGHFUHDVHLQ
SUHFLVLRQ LV FRPSHQVDWHG E\ WKH LQFUHDVH LQ UHFDOO $OVR WKH PHDVXUH ) ZKLFK IDYRUV UHFDOO RYHU SUHFLVLRQ
LPSURYHVLQDOOWKHPRGHOV,QWHUPVRIWKHIX]]LQHVVWKUHVKROGWDEOHLWLVFOHDUWKDWVOLJKWO\LQFUHDVLQJWKHYDOXH
LPSURYHVUHFDOOLQLWLDOO\EXWDIWHUDYDOXHRISUHFLVLRQLVVWURQJO\GHJUDGHGLQFRPSDULVRQWRWKHJDLQLQUHFDOO
7KHQXPEHURIWUXHSRVLWLYHVDQGDQQRWDWLRQVVXJJHVWVWKDWE\LQFOXGLQJWKHIX]]\DQGVWHPPHGDQQRWDWLRQVZH
JDLQDELJQXPEHURIQHZDQQRWDWLRQVPRUHFRUUHVSRQGLQJWRDQQRWDWLRQVZKHUHQHZLQIRUPDWLRQFRXOG
EHIRXQG$OWKRXJKWKHSUHFLVLRQGHFUHDVHVDOOWKRVHQHZDQQRWDWLRQVFDQEHZHLJKWHGLQWHUPVRIWKHLUGLVWDQFHWR
WKH RULJLQDO WHUPV PHDQLQJ WKDW IX]]\ DQG VWHPPHG PDWFKHV KDYH VRPH GHJUHH RI FRQILGHQFH 6XFK FRQGLWLRQ
DOORZVXV WRRSHQWKHZLQGRZRIDQQRWDWLRQFDQGLGDWHVZLWKRXW LJQRULQJWKHTXDOLW\ ORVVRI WKRVHQHZFDQGLGDWHV
ZKLFKLVEHWWHUWKDQUHDFKLQJMXVWWKHH[DFWDQQRWDWLRQV
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&RQFOXVLRQV
7KLVSDSHUSURSRVHVDQDSSURDFK IRUQDPHGHQWLW\ UHFRJQLWLRQ LQQDUUDWLYH WH[WVRI(+57KLV WDVN LVGLIILFXOW
EHFDXVHRIWKHSDUWLFXODUDQGXQLTXHFKDUDFWHULVWLFVRIWH[WVLQKHDOWKUHFRUGVFRGLILHGFRQGHQVHGMHUN\ODQJXDJH
7KLV DSSURDFK FRPELQHV D GLUHFW PDWFK WHFKQLTXH ZLWK IX]]\ PDWFKLQJ DQG VWHPPHG PDWFKLQJ 7KH SURSRVHG
PHWKRGZDV WHVWHG XVLQJ WKH LE1/3'DWD 6HWZKLFK LQFOXGHV D JROG VWDQGDUGZLWK DQQRWDWLRQV ([SHULPHQWDO
UHVXOWVRQWKLVGDWDVHWVKRZVDQLPSURYHPHQWRIWKHUHFDOOZKLOHKDYLQJDOLPLWHGLPSDFWRQSUHFLVLRQ1HYHUWKHOHVV
ZKHQ DQDO\]LQJ WKH WH[W WKH SURSRVHG PHWKRGV GR QRW WDNH LQWR DFFRXQW WKH VXUURXQGLQJ ZRUGV WKH FRQWH[W
DSSHDULQJQHDUDQDPHGHQWLW\FDQGLGDWH,QIXWXUHZRUNVWDNLQJWKLVFRQWH[WLQWRDFFRXQWPD\EHRIJUHDWLQWHUHVWV
IRULPSURYLQJERWKSUHFLVLRQDQGUHFDOO
$FNQRZOHGJHPHQWV
7KLVZRUNLVSDUWRIWKHSURMHFWVIXQGHGE\+RVSLWDO8QLYHUVLWDULR6DQ,JQDFLRDQG3RQWLILFLD8QLYHUVLGDG-DYHULDQD
IRULPSURYLQJWKHDQDO\VLVRIHOHFWURQLFKHDOWKUHFRUGV'HLGHQWLILHGFOLQLFDOUHFRUGVXVHGLQWKLVUHVHDUFKZHUH
SURYLGHGE\WKHLE1DWLRQDO&HQWHUIRUELRPHGLFDO&RPSXWLQJIXQGHGE\8/0DQGZHUHRULJLQDOO\
SUHSDUHGIRUWKH6KDUHG7DVNVIRU&KDOOHQJHVLQ1/3IRU&OLQLFDO'DWDRUJDQL]HGE\'U2]OHP8]XQHULEDQG
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